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1
TRANSLATING PROMPT AND USER INPUT

CLAIM FOR PRIORITY

The present application claims priority under 35 U.S.C.
§119(a) to European Patent Application No. EP11162638.6,

entitled “Translating Prompt and User Input,” filed on Apr.
15, 2011, the disclosure of which 1s hereby incorporated by

reference 1n 1ts entirety.

TECHNICAL FIELD

This invention relates to a method and apparatus for trans-
lating prompts and user mnput from a source to a target user
language. In particular this relates to a method and apparatus
for translating an application prompt from a source user lan-
guage to a target user language and translating a correspond-
ing user response back from the source to the target user
language for use with the application.

DESCRIPTION OF THE RELATED ART

Typically a computer service for users provides output
and/or takes input 1n more than one language, for example,
product support across different countries. A service provider
in one country can only provide an eflective service to a
customer 1n another country if the service provider has sys-
tems configured and setup with the customer’s language. But
there are many countries and there 1s a large financial barrier
to providing a service for every language. Increasing, com-
panies are relying on automated translation to provide trans-
lation of services to other languages because this 1s much
cheaper. A similar problem and financial barrier exists for
software products developed 1n a one language and intended
for other languages. The cost for providing a product or
service 1n other languages can be prohibitive, especially for
small companies.

Therefore, there 1s a need 1n the art to address the atore-
mentioned problem.

BRIEF SUMMARY

Aspects of the described invention provide a method, a
system, and a computer program product for handling com-
puter interactions between a computer application and a user
interface. The method includes intercepting an application
prompt before 1t reaches the user interface, wherein the appli-
cation prompt has been transmitted from the computer appli-
cation and intended to reach the user interface. The method
also includes translating the intercepted application prompt
from a source language to a target user language, and 1n
response to translating the intercepted application prompt,
transmitting the translated application prompt to the user
interface. The method also includes intercepting, in response
to the application prompt, user input from the user intertace,
wherein the user mput 1s itended to reach the computer
application. The method also includes translating the user
input from the target language to the source language, and 1n
response to translating the intercepted application prompt,
transmitting the translated user input to the computer appli-
cation.

The above summary contains simplifications, generaliza-
tions and omissions of detail and 1s not intended as a com-
prehensive description of the claimed subject matter but,
rather, 1s intended to provide a brief overview of some of the
functionality associated therewith. Other systems, methods,
functionality, features and advantages of the claimed subject
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matter will be or will become apparent to one with skill in the
art upon examination of the following figures and detailed
written description.

The above as well as additional objectives, features, and
advantages of the present invention will become apparent 1n
the following detailed written description.

BRIEF DESCRIPTION OF THE DRAWINGS

The description of the illustrative embodiments 1s to be
read i conjunction with the accompanying drawings,
wherein:

FIG. 1 1s a schematic deployment diagram of the system of
the preferred embodiment;

FIG. 2 1s a schematic component diagram of the preferred
embodiment;

FIGS. 3A to 3C are schematic method diagrams of the
preferred embodiment;

FIG. 4 1s an example schematic screen diagram showing a
graphical user interface of user settings of the preferred
embodiment;

FIGS. 5A to SH are example screens showing states of a
graphical user interface of the preterred embodiment; and

FIGS. 6A to 6H are example screens showing states of a
terminal user interface of another embodiment.

DETAILED DESCRIPTION

In the following detailed description, numerous specific
details are set forth in order to provide a thorough understand-
ing of the invention. However, 1t will be understood by those
skilled 1n the art that the present invention may be practiced
without these specific details. In other instances, well-known
methods, procedures, and components have not been
described 1n detail so as not to obscure the present invention.

Referring to FIG. 1, there 1s shown a deployment diagram
of a platform 10 for interaction with user 12 using screen 14
and keyboard 16. Platform 10 comprises: processor 20; work-
ing memory 22; network interface 24; platform user interface
26; bus 28 and storage memory 30. An example of platiorm
10 1s an IBM* POWER* 750 Express™ server.

Processor 20 takes instructions and data from working
memory 22 for performing logical operations on data accord-
ing to the instructions. Examples of mstructions include add
data, subtract data, read data, write data. An example of a
processor 1s an IBM POWER7* processor. *IBM, Express,
POWER, POWERTY are trademarks of International Business
Machines 1n the US and/or other countries

Working memory 22, faster than storage memory 30, 1s
designed for fast access so that 1t does not limit processor
speed. In operation processor 20 accesses and executes code
stored 1n working memory 22. An example of the code 1s
operating system 34 and application 32. An example of
execution memory 1s 8 GB to 512 GB registered dual 1n-line
memory modules (RDIMM) comprising a series of dynamic
random access memory (DRAM) integrated circuits.

Network intertace 24 1s for communicating with other
platforms connected to platform 10 on a network, for
example, a local area network (LAN) or the Internet. Typi-
cally such communications are service calls when platform
10 will request another network device to provide a service
such as performing an operation on supplied data.

Platform user interface 26 1s for receiving input from user
12 via keyboard 16, mouse or other human 1nput device. It 1s
also for sending output to user 12 via screen 14, speakers or
other human output device.
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Bus 28 provides the communication paths for instructions
and data between processor 20, working memory 22, network
interface 24, platform user interface 26 and storage memory
30.

Storage memory 30 1s slower than working memory but 1s
designed to hold much more data than execution memory. An
example of storage memory 1s an 8 Tb disk drive. When the
platform 1s not operating then working memory 22 is empty;
storage memory 30 stores both execution code for upload to
working memory and data for use with the execution code.
The execution code of the preferred embodiment comprises;
application 32; operating system 34; translation engine 36
and interface translation controller 38.

Application 32 can be any application that interacts with a
user using the standard operating system 34 methods for input
and output.

Operating system 34 1s for providing basic platform oper-
ating functions such as file storage and input/output func-
tions. User input data from the keyboard 16 and platform user
interface 26 1s managed by the operating system 34 before
passed to the application 32. Output data for the screen 14 1s
managed {irst by the operating system 34 before passing
through the platform user iterface 26 to the screen 14. In the
preferred embodiment operating system input and output
methods are modified so that mput data and output data 1s
intercepted by the interface translation controller (ITC) 38. In
the preferred embodiment, the application will send output
and expect into from the operating system but the actual
handling of the output 1s managed by ITC 38.

Translation engine 36 provides a local translation service
between a user language pair, for example, between English
and French.

Interface translation controller (ITC) 38 1s the engine of the
preferred embodiment. Referring to the schematic compo-
nent diagram of FIG. 2, interface translation controller 38
comprises: application prompt and iput method 200;
retranslation engine 202; original or translation switch 204;
fragment scanner 206; timer 208; language reference 210;
error detector 212; translated text buifer 214; and display
engine 216.

Application prompt and input method 200 1s the main
process for managing output prompts from application 32 to
the platform user interface 26 and for managing user imputs
from the platform user interface 26 to application 32. It 1s
described 1n more detail below.

Retranslation engine 202 provides a user option for having
builered text translated again; for instance, to override input
chunking or when a new language translation has been
selected by the user.

Original or translation switch 204 provides a method for
toggling between a graphical user interface for the target
language or for the source language or both.

Fragment scanner 206 provides for scanning user input for
common sentence ending punctuation or stop words that
might signal an appropriate chunk of user input to translate.

Timer 208 provides a threshold time when a fragment of
user mput 1s cut oif and sent for translation. The threshold
time can end before the fragment scanner 210 finds ending
punctuation characters.

Language reference 210 1s for holding data so that source
and/or target languages can be detected.

Error detection 212 1s for performing two major functions.
First, determining whether the translation service has failed;
then 1t will attempt to fall back to another service if one has
been defined, or indicate an error to the user if unable. Second,
validating the translation; this 1s an optional feature giving,
more confidence to a user but necessary in an embodiment
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that includes language auto-detection. The translated text 1s
sent back to the translation service 40, asking for a reverse
translation 1n the original language, and see how many words
match (word order might be changed). If the match rate 1s too
low then this 1s an indication that the wrong language was
used, for example, Portuguese instead of Spanish. Two simi-
lar languages will not be the same, and a language auto-
detection feature may get 1t wrong when just handed small
fragments of text.

Translated text butier 214 1s for holding the current appli-
cation prompts; user input data and translations.

Display engine 216 1s for providing the graphical user
interface of the present embodiment that displays one or other
or both of an application graphical user application interface
for the target language and a simulated second application
graphical user application interface for the source language.

Application prompt and input method 200 comprises: main
logical process steps 200.2 to 200.18 as described with ret-
erence to FIG. 3A. Preferred logical sub-process steps
200.6.2 to 200.6.8 for optimized translation are described
with reference to FI1G. 3B. Preferred logical sub-process steps
210.10.2 t0 210.10.8 for optimized handling of user input are
described with reference to FIG. 3C.

Referring to FI1G. 3A, application prompt and input method
200 comprises main logical process steps 200.2 to 200.18.

Step 200.2 1s for mtercepting an application prompt from
the application before it gets to the platiorm user interface 26.
An 1terrupt in the operating system detects output for the
application and reroutes the user prompt to I'TC 38.

Step 200.4, optional and controlled by the user, 1s for
sending the application prompt, before translation, to a stmu-
lated source user interface. A simulated source user interface
1s controlled by I'TC 38 and recerves no actual user input but
only that sent to 1t by the I'TC 38. The simulated source user
interface displays the user prompts and user iput in the
source language.

Step 200.6 1s for translating the application prompt using a
translation service, normally by requesting a translation for
text X from language A to language B. See description
accompanying FIG. 3B for an optimized translation process.

Step 200.8 1s for sending the translated application prompt
to a target user interface.

Step 200.10 1s for intercepting user input from the target
user interface before 1t 1s sent to the application. Since the ITC
38 controls the target interface then 1t also understand when
user mput from the target interface 1s received. However,
another way 1s for an iterrupt in the operating system to
detect user input for the application. An optimized intercep-
tion of user mput 1s described 1n relation to FIG. 3C.

Step 200.12 1s for translating user mput. The process 1s
similar for translating application prompts as described 1n
relation to step 200.6. In the preferred embodiment the opti-
mized process of FIG. 3B 1s used.

Step 200.14 1s for sending the translated user input to the
application so that the application can continue 1ts normal
process. Tight coupling of ITC 38 and the operating system
allows the ITC and the application to perform independently.
In another embodiment I'TC may be coupled directly to the
application whereby there 1s no independence.

Step 200.16, optional and controlled by the user as for step
200.4, 1s for sending the translated user input to the source
user interface. The simulated source user interface simply
displays the user prompts and user mput 1n the source lan-
guage.

Step 200.18 signals the end of the main process.



US 9,015,030 B2

S

Referring to FIG. 3B, optional logical sub-process steps
200.6.2 to 200.6.8 for optimizing translating step 206 are

described.

Step 200.6.2 1s for sending prompts or user input to one or
more translation services. One of the translation services can
be local translation engine 36 and others can be networked
translation services.

Step 200.6.4 1s for performing a reverse translation of the
returned translations. The same or a reference translation
service may be used but in the preferred embodiment the local
translation service 36 1s used for speed.

Step 200.6.6 1s for choosing the best translation and using
it.

Step 200.6.8 signals the end of the sub-process and return
to the main process 200.

Referring to FIG. 3C, optional logical sub-process steps
200.10.2 to 200.10.10 for optimizing intercepting user mput
step 200.10 are described.

Step 200.10.2 1s for receiving a stream of user input.
Step 200.10.4 1s for scanning the stream of user input data
tor natural breaks and dividing the user input data into smaller

chunks.

Step 200.10.6 1s for dividing the stream of data into smaller
chunks after a threshold user input time.

Step 200.10.8 1s for assembling the translated chunks nto
a single string.

Step 200.10.10 signals the end of the sub-process and the
return to the main process 200.

Referring to FI1G. 4, an example schematic screen diagram
showing a graphical user interface (GUI) 400 1s described.
GUI 400 provides interface for application interaction trans-
lator settings and comprises: source language determination
402; source language 404; target language 406; further lan-
guage interface 408; translation server addresses 410; and
translation service determination 412. GUI 400 allows a user
to change and add to one or more of the displayed settings.

Source language determination 402 provides an interface
and automatic language determination using language refer-
ence 210 to determine the source language of the application
prompts and the target language of the user responses. The
source language determination 402 interface can be set to
automatic or manual by the user and 1s shown as set to manual
in the example.

Source language 404 provides an interface for the source
language and 1s shown as setto English. A user can change the
source language of the application by editing the interface of
source language 404 or the source language can be automati-
cally set.

Target language 406 provides an interface for the target
language and 1s shown as set to French in the example. A user
can change the target language by editing the interface pro-
vided by target language 406. In another embodiment, 1t
would be possible for ITC 38 to automatically determine the
target language after a user mput 1s recerved.

Further language interface 408 adds a further target lan-
guage interface with an associated further target language.
ITC 38 provides one or more further interfaces so that 3™ or
4” or more languages can be added. Multiple languages
would be particularly useful in training conferences. The
turther simulated 1nterfaces are for reference only and do not
feed mnput 1nto the application.

Translation server addresses 410 provides for adding or
changing a translation service and address from the list of
translation server addresses. Three translation services are
shown 1n the example where the first service 1s local transla-
tion engine 36.
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Translation service determination 412 provides automatic
translation service determination by sending prompts and
user iput to more than one translation service. Translation
service determination 412 provides for determining the best
translation service by comparing the translation services. A
process of translation service determination 1s described with
reference to FIG. 3B. Translation service determination pro-
vides an interface to set whether the determination 1s auto-
matic or manual. If manual then translation services will be
chosen 1n their order in the translation server address list.

FIG. 5A to 5H are example screens showing final state of a
graphical user interface (GUI) 500 of the preferred embodi-
ment.

GUI 500 comprises: window control 501; toolbar 502;
source frame 504S; and target frame 504T. Source frame
504S comprises source GUI 506S. Target frame 504T com-
prises target GUI 5067T. Source GUI 506S and target GUI
506T are different instances of the same example GUI 506.

Window control 501 provides for minimizing; maximizing,
and closing of the GUI 500.

Toolbar 502 provides the following controls: save 502.2;
load 502 .4; source/target 502.6; and settings 502.8.

Save 502.2 1s a control for saving the prompt and user input
data 1n a particular state.

Load 502.4 1s a control for loading prompt and user data.
Saving and loading of prompt and user data generally breaks
the interaction with application 32 and therefore 1s for dem-
onstrating and testing purposes only.

Source/ Target 502.6 provides for toggling the frames of
GUI 500 so that one or both of the source frame 504S and
target frame 5041 are displayed.

Setting 502.8 provides a user button for opening GUI 400.

In the preferred embodiment, application 32 sends prompt
output to provide GUI 506 and in this example GUI 506
comprises two user prompts 508 and 510. User prompt 508
prompts the user in English “Please enter your name™ and
provides an mput field to receive the user mput. User prompt
510 prompts the user in English “Please enter your request”
and provides an input field to recerve the user input.

GUI 500 uses the prompt output from application 32 to
create two imstances of GUI 506: Source GUI 506S using the
source language (English 1n this example) and target GUI
506T using the target language (French in this example).
Source GUI 5065 comprises two corresponding user prompts
508S and 510S. Target GUI 5061 comprising two corre-
sponding user prompts 3081 and 510T.

Referring individually to FIGS. 5A to 5H, progressive
states of example GUI 500 are now described when both GUI
506S and 5067 are displayed.

InFI1G. 5A, the initial state, GUI 506S displays user prompt
508S and 510S 1n English as this 1s the language of the
prompts as determined by ITC 38 (or manually set). User
prompt 508S prompts the user “Please enter your name”™ and
provides an mput field to receive the user mput. User prompt
510S prompts the user “Please enter your request” and pro-
vides an input field to recerve the user mput. No direct user
iput 1s accepted 1n user prompts 508S and 510S.

In FI1G. 5B, after translation of the user prompts, GUI 506T
displays translated user prompt S08T and 510T in French
alter translation as this 1s the language that 1s set. User prompt

508T prompts the user “Entrer votre nom s’1l vous plait” and
provides an mput field to receive the user mput. User prompt
510S prompts the user “Entrer votre request s1’l vous plait”
and provides an input field to recerve the user input.
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In FIG. 5C, a first input state, the user provides input, in the
GUI example the prompts can be answered 1n any order, and
enters his name “Jean Smith” 1n the input field of prompt
508T.

In FIG. 5D, the original user mput “Jean Smith” 1s not
translated but displayed in prompt 508S. The user input 1s sent
as 1s to the application 32 as a response to the prompt. ITC 38
provides for prompts such as proper names, recognizing the
type of input prompt (and/or the actual input data) and under-
standing that no translation 1s required.

In FIG. SE, a second 1input state, the user provides input and
enters his request “Le lecteur de disque dans ma commande
12357 est defectueux et je suis le retourner pour un replace-
ment” 1n the input field of prompt 510T.

In FIG. SF, a final state, the translation ‘“The disk drive 1n
my order 12357 1s faulty and I am returning it for a replace-
ment” 1s displayed 1n prompt 510S. The translation 1s sent to
application 32 as a response to the prompt.

In all states of FIGS. 5A to SF, source GUI 506S and target
GUI are shown side by side for comparison.

InFI1G. 3G, GUI5001s toggled using source/target 502.6 to
display only the source GUI 506S5.

In FIG. 5H, GUI 500 1s toggled using source/target 502.6 to
display only the target GUI 506T.

In any state, the user may save the prompt and input data
and/or add or subtract further language interfaces.

FIG. 6A to 6H are example screens showing states of a
terminal user interface of another embodiment that 1s not
graphical.

In FIGS. 6 A to 6H, terminal windows 600S and 600T each
comprise: window controls (for minimizing; maximizing and
closing the terminal window) and a frame.

Terminal commands (not shown) provide the functionality
for: saving; loading; toggling the source/target terminals; and
changing the settings.

In the this embodiment, application 32 provides prompts
for terminal interface 600S with first user mmput prompt
“Please enter your name” and second user mput prompt
“Please enter your request”.

ITC 38 creates the prompts intercepted from the applica-
tion to create two instances of the terminal interfaces: Source
600S using the source language and target terminal 60071

using the target language.

Progressive states of examples terminals are now
described.

In FIG. 6A, the mitial state, terminal 600S displays user
prompt “Please enter your name™ in English as this 1s the
language of the prompts as determined by ITC 38 (or manu-
ally set).

In FIG. 6B, the prompt has been translated; terminal 60071
displays the translated user prompt 1n French after translation
“Entrer votre nom s’1l vous plait” and provides an input field
to receive the user input.

In FIG. 6C, the user has provided input by entering the
name “Jean Smith” in the input field of terminal 600T.

In FIG. 6D, the user input has not been translated because
it 1s recogmzed as a proper name and 1s displayed as 1s 1n
source terminal 600S.

In FIG. 6E, after receiving the first user input, the applica-
tion has prompted the user for with “Please enter your
request” 1in terminal 600S.

In FIG. 6F, the prompt has been translated; terminal 60071
displays the translated user prompt 1n French after translation
“Entrer votre request s’1l vous plait” and provides an input
field to receive the user input.
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In FIG. 6G, the user has provided mput by entering the
name “Le lecteur de disque dans ma commande 12357 est
defectueux et je suis le retourner pour un replacement” in the
input field of terminal 600T.

In FIG. 6H, the user input has been translated as “The disk
drive 1n my order 12357 1s faulty and I am returning 1t for a
replacement” for the application and 1s displayed 1n source
terminal 600S.

In any state, the user may save the prompt and mput data
and/or add or subtract further language interfaces.

In summary, there 1s described a method for handling com-
puter interactions between a computer application and a user
interface, each computer interaction comprising at least one
application prompt and user input, said method comprising:
intercepting an application prompt output before 1t reaches
the user interface; translating the application prompt from a
source language to target user language; sending the trans-
lated application prompt to the user interface; intercepting, in
response to the application prompt, user input from the user
interface; translating the user mput from the target language
to the source language; sending the translated user input to the
application 1n response to the application prompt.

Further embodiments of the invention are now described.

In a preferred embodiment the application prompts are a
series ol graphical prompts displayed with corresponding
user input fields on a graphical windows form. The preferred
method intercepts a set of application prompts for creating a
set of graphical user inputs, for instance, text input box wid-
gets or check box widgets, and translates all prompts 1n the set
betfore sending them to the user interface.

In another embodiment, the application prompts are termi-
nal prompts sequentially made over a period of time requiring
corresponding sequential user input.

In the preferred embodiment the translation 1s performed
by a local translation service on the same platform allowing,
olffline operation. Using a remote translation service requires
the user to provide sometimes sensitive information to third
parties 1 order to fully understand the context of the text
being translated. A local translating service removes the need
to expose information externally.

Advantageously, the preferred embodiment further allows
a choice of remote translation services.

The preferred embodiment would enable users who were
not fluent 1n the language of a product to get famihar and
possibly even deploy the product without a translated release.

The preferred embodiment could be implemented with a
very wide range of applications and systems such as kiosks in
international airports, mobile phones, global positioning sys-
tem devices, desktops, laptops, servers, help desk software,
and customer relationship management systems.

Preferably the present embodiment further comprises
simulating a second user interface for recerving application
prompts and user input in the source language. The simulated
user iterface does not accept user input directly from a user
but accepts only translated user input from the methods of the
present embodiments.

Advantageously the method further comprises: further
translating the application prompt and user input from the
source language or target language to a further target lan-
guage and displaying the further translated prompt and user
input 1 application prompt to the user interface; intercepting,
in response to the application prompt, user input from the user
interface; translating the user mput from the target language
to the source language; sending the translated user input to the
application 1n response to the application prompt.

In a further aspect of the mvention there i1s provided a
method for translating all textual input and output to/from a
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set of language pairs. All text which 1s passed from user
applications or the operating system are translated on the tly
and are presented 1n the target language, and again all text
taken from 1nteractive devices such as the keyboard are trans-
lated before passed on to the application. The system has an
option to record all mteractive textual I/O 1n local secure
formats. A translated-shell command which instructs the OS
to attempt language translation 1n a new pseudo terminal, like
the standard Linux® screen command. The translator can be
hooked 1nto the existing locale’s functionality so 1t knows the
target language or 1t can be manually specified. The source
language can either be manually specified or the translator
can attempt to determine this automatically. Linux 1s a regis-
tered trademark of Linus Torvalds 1in the United States, other
countries, or both.

All textual input and output would then run through the
translator 1n real-time. The system automatically 1dentified
logical blocks of text and translates these together. Methods
are used to identily these blocks of text such as grouping
blocks of text which have a carriage return or blank line
between the current and next block of text, but with an upper
bound on the number of lines 1n the queue ready to translate.
If no logical breaks are found betfore the upper bound is
reached it will translate the chunk of text currently in the
queue as not to impact performance. The goal of the system 1s
to allow a user to interact with the system and applications.
Translator can either be 1n the OS or on-line/cloud based
using standard APIs.

In another aspect of the invention there 1s provided a
method for the user to translate all textual input and output
to/Ifrom a set of language pairs. All text which 1s passed from
user applications or the operating system are translated on the
fly and are presented 1n the target language, and again all text
taken from interactive devices such as the keyboard are trans-
lated betfore passed on to the application. The existing lan-
guage translation systems are not interactive and as such 1t 1s
very difficult to provide real-time support/feedback and gen-
erally results 1n lots of copying and pasting. Also operating
systems don’t record all the interactive text I/O so the only
text available for off-line translation 1s what’s available
immediately on screen or in system logs, this system has an
option to record all interactive textual I/O 1n local secure
formats. This allows the customer to run through a typical
interactive session with feedback 1n their native language to
reproduce an 1ssue but the text can also be output to another
translated language either 1n a live real-time terminal which 1s
translated on the fly for another person or the session text can
be post translated if needed. And 1n the situation of evaluating,
new soltware products, having real-time interactive transla-
tion 1s a necessity as 1t 1s the only way to get a true feel for a
product.

A translated-shell command instructs the OS to attempt
language translation in a new pseudo terminal, like the stan-
dard Linux screen command. The translator can be hooked
into the existing locales functionality so it knows the target
language or 1t can be manually specified. The source language
can either be manually specified or the translator can attempt
to determine this automatically. All textual input and output
would then run through the translator in real-time. To the end
user the whole system and any applications would run 1n full
speed and act as natural as a manually translated version
would be expected to. The system automatically figures out
logical blocks of text and translates these together. Methods
are used to identily these blocks of text such as grouping
blocks of text which have a carriage return or blank line
between the current and next block of text, but with an upper
bound on the number of lines 1n the queue ready to translate.
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If no logical breaks are found before the upper bound is
reached 1t will translate the chunk of text currently in the
queue as not to impact performance. The major benefit 1s that
the language translator 1s able to read the context and 1sn’t
doing word by word translations. The goal of the system 1s not
to provide 100% accurate translation of text, but at least
enough for the end user to interact with the system and appli-
cations. The translator would 1deally be included in the oper-
ating system and as such this would work on systems regard-
less 1f they were on-line to the internet or off-line, otherwise
on-line/cloud bases translation services would be used and
would interact with this system through standard APIs and
ideally over encrypted connections where available. All con-
sole based translation goes through TTY (pseudo terminal,
like screen), all GUI goes through the Xwindow services, so
it would need to run 1t’s own X server or VNC type server
which translated any textual elements a GUI application was
istructing to draw.

It will be clear to one of ordinary skill 1n the art that all or
part of the method of the preferred embodiments of the
present invention may suitably and usefully be embodied in a
logic apparatus, or a plurality of logic apparatus, comprising
logic elements arranged to perform the steps of the method
and that such logic elements may comprise hardware compo-
nents, firmware components or a combination thereof.

It will be equally clear to one of skill in the art that all or part
of a logic arrangement according to the preferred embodi-
ments of the present invention may suitably be embodied in
logic apparatus comprising logic elements to perform the
steps of the method, and that such logic elements may com-
prise components such as logic gates 1n, for example a pro-
grammable logic array or application-specific integrated cir-
cuit. Such a logic arrangement may further be embodied 1n
enabling elements for temporarily or permanently establish-
ing logic structures in such an array or circuit using, for
example, a virtual hardware descriptor language, which may
be stored and transmitted using fixed or transmittable carrier
media.

It will be appreciated that the method and arrangement
described above may also suitably be carried out fully or
partially 1n software running on one or more processors (not
shown 1n the figures), and that the software may be provided
in the form of one or more computer program elements car-
ried on any suitable data-carrier (also not shown 1n the fig-
ures) such as a magnetic or optical disk or the like. Channels
for the transmission of data may likewise comprise storage
media of all descriptions as well as signal-carrying media,
such as wired or wireless signal-carrying media.

The present invention may further suitably be embodied as
a computer program product for use with a computer system.
Such an implementation may comprise a series of computer-
readable instructions either fixed on a tangible medium, such
as a computer readable medium, for example, diskette, CD-
ROM, ROM, or hard disk, or transmittable to a computer
system, using a modem or other interface device, over either
a tangible medium, including but not limited to optical or
analogue communications lines, or intangibly using wireless
techniques, including but not limited to microwave, mirared
or other transmission techniques. The series ol computer
readable mstructions embodies all or part of the functionality
previously described herein.

Those skilled 1n the art will appreciate that such computer
readable mstructions can be written 1n a number of program-
ming languages for use with many computer architectures or
operating systems. Further, such instructions may be stored
using any memory technology, present or future, including
but not limited to, semiconductor, magnetic, or optical, or
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transmitted using any communications technology, present or
tuture, including but not limited to optical, infrared, or micro-
wave. It 1s contemplated that such a computer program prod-
uct may be distributed as a removable medium with accom-
panying printed or electronic documentation, for example,
shrink-wrapped soitware, pre-loaded with a computer sys-
tem, for example, on a system ROM or fixed disk, or distrib-
uted from a server or electronic bulletin board over a network,
for example, the Internet or World Wide Web.

In an alternative, the preferred embodiment of the present
invention may be realized in the form of a computer 1imple-
mented method of deploying a service comprising steps of
deploying computer program code operable to, when
deployved 1nto a computer infrastructure and executed
thereon, cause the computer system to perform all the steps of
the method.

In a further alternative, the preferred embodiment of the
present invention may be realized 1n the form of a data carrier
having functional data thereon, said functional data compris-
ing functional computer data structures to, when loaded into
a computer system and operated upon thereby, enable said
computer system to perform all the steps of the method.

It will be clear to one skilled 1n the art that many improve-
ments and modifications can be made to the foregoing exem-
plary embodiment without departing from the scope of the
present invention.

The mvention claimed 1s:

1. A method for handling computer interactions between a
computer application and a user interface of a data processing
system, the method comprising:

intercepting, by an interface translation controller (ITC) of

the data processing system, an application prompt trans-
mitted by the computer application before the applica-
tion prompt reaches the user interface, wherein an
intended destination of the application prompt s the user
interface;

translating the intercepted application prompt from a

source language to a target user language;

in response to translating the intercepted application

prompt, transmitting the translated application prompt
to the user interface, wherein the user interface 1s con-
trolled by the ITC;

in response to transmitting the translated application

prompt to the user interface, the ITC intercepting an
input from the user interface before the input 1s sent to
the computer application, wherein the intended destina-
tion of the mput 1s the computer application, and
wherein the iput 1s 1n the target language;

translating the intercepted input from the target language to

the source language; and

in response to translating the intercepted input, transmit-

ting the translated input to the computer application,
wherein the translated input 1s sent to the application as
input to the application prompt 1n the source language.

2. The method of claim 1, further comprising:

generating a source language interface comprising the

application prompts and the intercepted input in the
source language;

generating a target language interface comprising the

application prompts and the intercepted mnput in the
target language; and

concurrently displaying, on a display device, the source

language interface and the target language interface.

3. The method of claim 1, wherein translating the inter-
cepted 1nput further comprises:

parsing the intercepted mnput 1into a plurality smaller data

chunks:
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separately translating each of the plurality of smaller data

chunks; and

in response to separately translating each of the plurality of

smaller data chunks, combining the separately trans-
lated data chunks 1nto a complete translation.

4. The method of claim 1, wherein translating the inter-
cepted mnput further comprises:

transmitting the intercepted input to a first defined transla-

tion service;

determining whether the first defined translation service

has failed to translate the input; and

in response to determining that the first defined translation

service has failed to translate the intercepted iput,
transmitting the intercepted input to a second defined
translation service.

5. The method of claim 1, wherein translating the inter-
cepted mnput further comprises:

transmitting the intercepted mnput to a first translation ser-

vice and a second translation service;

recerving a first translated input from the first translation

service;

recerving a second translated imnput from the second trans-

lation service;

comparing the first translated input and the second trans-

lated 1mput determine a best translation; and

selecting the best translation from among the first trans-

lated 1nput and the second translated input as the trans-
lated 1nput.

6. The method of claim 5, wherein comparing the first
translated input and the second translated input further com-
Prises:

performing a reverse translation on each of the first trans-
lated mput and the second translated mput to create a
first reverse translated input and a second reverse trans-
lated mput; and

comparing the first reverse translated input and the second

reverse translated mput to the intercepted input to deter-
mine the best translation from among the first translated
input and the second translated input, wherein compar-
ing the first reverse translated input and the second
reverse translated input to the intercepted input further
comprises determining a first match rate of the first
reverse translated nput to the intercepted mmput and
determining a second match rate of the second reverse
translated iput to the intercepted mput.

7. The method of claim 1, wherein the source language 1s
determined by comparing the application prompt with a set of
language references.

8. A system for handling computer interactions between a
computer application and a user interface, the system com-
prising:

a computer processor; and

an interface translation controller (ITC) executable by the

computer processor to:

intercept, an application prompt transmitted by the com-

puter application before the application prompt reaches
the user interface, wherein an intended destination of the
application prompt 1s the user interface;

translate the intercepted application prompt from a source

language to a target user language;

in response to translating the intercepted application

prompt, transmit the translated application prompt to the
user interface, wherein the user interface 1s controlled by
the I'TC;

in response to transmitting the translated application

prompt to the user interface, intercept an input from the
user interface before the input 1s sent to the computer
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application, wherein the intended destination of the
input 1s the computer application, and wherein the input
1s 1n the target language;

translate the intercepted input from the target language to
the source language; and

in response to translating the intercepted input, transmait the
translated mput to the computer application,

wherein the translated input 1s sent to the application as
input to the application prompt 1n the source language.

9. The system of claim 8, wherein the interface translation
controller 1s further executable by the computer processor to:

generate a source language interface comprising the appli-
cation prompts and the itercepted mnput in the source

language;

generate a target language interface comprising the appli-
cation prompts and the intercepted input 1n the target
language; and

concurrently display, on a display device, the source lan-
guage mterface and the target language intertace.

10. The system of claim 8, wherein translating the inter-

cepted 1nput further comprises:
parsing the intercepted mnput 1into a plurality smaller data

chunks:

separately translating each of the plurality of smaller data

chunks; and

in response to separately translating each of the plurality of

smaller data chunks, combining the separately trans-
lated data chunks into a complete translation.

11. The system of claim 8, wherein translating the inter-
cepted 1nput further comprises:

transmitting the intercepted mput to a first defined transla-

tion service;

determining whether the first defined translation service

has failed to translate the input; and

in response to determining that the first defined translation

service has failed to translate the intercepted input,
transmitting the intercepted mmput to a second defined
translation service.

12. The system of claim 8, wherein translating the inter-
cepted input further comprises:

transmitting the intercepted mput to a first translation ser-

vice and a second translation service;

receiving a first translated input from the first translation

service;

receiving a second translated iput from the second trans-

lation service;

comparing the first translated mput and the second trans-

lated mput determine a best translation; and

selecting the best translation from among the first trans-

lated 1nput and the second translated imnput as the trans-
lated mput.

13. The system of claim 12, wherein comparing the first
translated input and the second translated mput further com-
Prises:

performing a reverse translation on each of the first trans-
lated 1nput and the second translated input to create a
first reverse translated input and a second reverse trans-
lated mput; and
comparing the first reverse translated mnput and the second

reverse translated input to the intercepted input to deter-

mine the best translation from among the first translated
input and the second translated input, wherein compar-
ing the first reverse translated input and the second
reverse translated input to the intercepted mnput further
comprises determining a first match rate of the first
reverse translated input to the intercepted mput and
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determining a second match rate of the second reverse
translated input to the intercepted input.

14. The system of claim 8, wherein the source language 1s
determined by comparing the application prompt with a set of
language references.

15. A computer program product, embodied on a non-
transitory computer readable storage device, for handling
computer interactions between a computer application and a
user interface, the computer program product comprising an
interface translation controller (I'TC) that 1s configured to:

intercept, an application prompt transmitted by the com-

puter application before the application prompt reaches
the user interface, wherein an intended destination of the
application prompt 1s the user interface;

translate the intercepted application prompt from a source

language to a target user language;

in response to translating the intercepted application

prompt, transmit the translated application prompt to the
user interface, wherein the user interface 1s controlled by
the ITC;

in response to transmitting the translated application

prompt to the user interface, intercept an input from the
user interface before the input 1s sent to the computer
application, wherein the intended destination of the
input 1s the computer application, and wherein the input
1s 1n the target language;

translate the intercepted input from the target language to

the source language; and

in response to translating the intercepted input, transmit the

translated mput to the computer application,

wherein the translated input 1s sent to the application as

input to the application prompt 1n the source language.

16. The computer program product of claim 135, wherein
the interface translation controller 1s further configured to:

generate a source language interface comprising the appli-

cation prompts and the itercepted input in the source
language;

generate a target language interface comprising the appli-

cation prompts and the intercepted mput in the target
language; and

concurrently display, on a display device, the source lan-

guage interface and the target language 1ntertace.

17. The computer program product of claim 15, wherein
translating the input further comprises:

parsing the imtercepted mnput into a plurality smaller data

chunks;

separately translating each of the plurality of smaller data

chunks; and

in response to separately translating each of the plurality of

smaller data chunks, combining the separately trans-
lated data chunks 1nto a complete translation.

18. The computer program product of claim 135, wherein
translating the input further comprises:

transmitting the intercepted input to a first defined transla-

tion service;

determiming whether the first defined translation service

has failed to translate the iput; and

in response to determining that the first defined translation

service has failed to translate the intercepted input,
transmitting the intercepted mmput to a second defined
translation service.

19. The computer program product of claim 135, wherein
translating the user mput turther comprises:

transmitting the intercepted mnput to a first translation ser-

vice and a second translation service;

receving a first translated input from the first translation

service;
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receiving a second translated mput from the second trans-

lation service;

comparing the first translated mput and the second trans-

lated 1nput determine a best translation; and

selecting the best translation from among the first trans-

lated 1nput and the second translated imnput as the trans-
lated mput.

20. The computer program product of claim 19, wherein
comparing the first translated input and the second translated
input further comprises:

performing a reverse translation on each of the first trans-
lated 1nput and the second translated mput to create a
first reverse translated input and a second reverse trans-
lated 1nput; and
comparing the first reverse translated input and the second

reverse translated input to the intercepted mput to deter-
mine the best translation from among the first translated
input and the second translated input, wherein compar-
ing the first reverse translated input and the second
reverse translated input to the intercepted mnput further
comprises determining a first match rate of the first
reverse translated input to the intercepted mput and
determining a second match rate of the second reverse
translated iput to the intercepted 1nput.

¥ ¥ # ¥ ¥

10

15

20

25

16



	Front Page
	Drawings
	Specification
	Claims

